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CLAIMS 



[Claim(s)] 

[Claim 1] It is the refrigerator equipped with cold storage and a freezer compartment. A compressor, a 
condenser, and a passage selector valve, The first expansion device, the first evaporator installed in said cold 
storage, and the first accumulator installed in said cold storage, It has the second expansion device, the 
second evaporator installed in said frozen interior of a room, and the second accumulator installed in said 
frozen interior of a room. While forming a closed loop by said compressor, said condenser and said passage 
selector valve, the first [ said ] expansion device, said first evaporator, and said first accumulator Said the 
second expansion device, said second evaporator, said second accumulator, and check valve are connected 
so that it may be stood in a row at said the first expansion device, said first evaporator, and said first 
accumulator. While carrying out mutually-independent [ of the cooling of said cold storage and said freezer 
compartment ], performing it by changing the flow of a refrigerant by said passage selector valve and giving 
priority to cooling of said freezer compartment The refrigerator characterized by having the control means 
which operates said compressor where it used said passage selector valve or said second expansion device 
and the inflow of the refrigerant to said second evaporator is intercepted, just before changing from cooling of 
said freezer compartment to cooling of said cold storage. 

[Claim 2] The refrigerator according to claim 1 characterized by having the control means which operates a 
compressor while operating said blower fan where the inflow of the refrigerant to said second evaporator is 
intercepted, just before having the blower fan which promotes the air of the frozen interior of a room, and the 
heat exchange of the second evaporator and changing from cooling of said freezer compartment to cooling of 
cold storage. 

[Claim 3] The refrigerator according to claim 1 or 2 characterized by having the control means which operates 
a compressor while energizing at said heater where the inflow of the refrigerant to the second evaporator is 
intercepted, just before having the heater arranged on the front face of the second accumulator and changing 
from cooling of a freezer compartment to cooling of cold storage. 

[Claim 4] A refrigerator given in the first term at either of claim 1 to claims 3 characterized by having the 
control means which carries out feebleminded force operation of the compressor where the inflow of the 
refrigerant to the second evaporator is intercepted, just before having the compressor of capacity good 
transformation and changing from cooling of a freezer compartment to cooling of cold storage. 
[Claim 5] A refrigerator given in any 1 term of claim 1 to claim 4 characterized by having the control means 
which operates a compressor while making a little refrigerant flow into the first evaporator using a passage 
selector valve or the first expansion device where the inflow of the refrigerant to the second evaporator is 
intercepted just before changing from cooling of a freezer compartment to cooling of cold storage. 
[Claim 6] A refrigerator given in any 1 term of claim 1 to claim 5 characterized by having the control means 
which operates a compressor while operating said cooling fan where the inflow of the refrigerant to the 
second evaporator is intercepted, just before having the cooling fan which cools a compressor or a condenser 
and changing from cooling of a freezer compartment to cooling of cold storage. 

[Claim 7] A refrigerator given in any 1 term of claim 1 to claim 6 characterized by to have the control means 
which operates a compressor until the temperature or the pressure of a refrigerant obtained by said detection 
means is less than a predetermined value, where the inflow of the refrigerant to the second evaporator is 
intercepted, just before having a detection means detect the temperature or the pressure of a refrigerant 
which piles up in the second accumulator and changing from cooling of a freezer compartment to cooling of 
cold storage. 

[Claim 8] It is the refrigerator equipped with cold storage and a freezer compartment. A compressor, a 
condenser, and a passage selector valve, The first expansion device, the first evaporator installed in said cold 
storage, and the second expansion device, While forming a closed loop with the second evaporator installed in 
said frozen interior of a room, and said compressor, said condenser and said passage selector valve, the first 
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[ said ] expansion device and said first evaporator Said the second expansion device, said second evaporator, 
and check valve are connected to said the first expansion device and said first evaporator so that it may be 
stood in a row. It is what carries out mutually-independent [ of the cooling of said cold storage and said 
^freezer compartment ], and performs it by changing the flow of a refrigerant by said passage selector valve. 
The refrigerator characterized by having predetermined time amount and the control means to operate for 
said compressor where the inflow of the refrigerant to said second evaporator is intercepted just before not 
installing an accumulator in said freezer compartment and said cold storage and changing from cooling of said 
freezer compartment to cooling of said cold storage. 

[Claim 9] It is the refrigerator equipped with cold storage and a freezer compartment. A compressor, a 
condenser, and a passage selector valve, The first expansion device, the first evaporator installed in said cold 
storage, and the second expansion device, While forming a closed loop with the second evaporator installed in 
said frozen interior of a room, and said compressor, said condenser and said passage selector valve, the first 
[ said ] expansion device and said first evaporator Said the second expansion device, said second evaporator, 
and check valve are connected to said the first expansion device and said first evaporator so that it may be 
stood in a row. It is what carries out mutually-independent [ of the cooling of said cold storage and said 
freezer compartment ], and performs it by changing the flow of a refrigerant by said passage selector valve. 
The refrigerator characterized by not using the control means which operates said compressor where it did 
not install an accumulator in said freezer compartment and said cold storage and the inflow of the refrigerant 
to said the first evaporator and second evaporator is intercepted. 

[Claim 10] The refrigerator according to claim 8 or 9 characterized by equipping a power up with the control 
means which makes passage resistance of the second expansion device smaller than the time of steady 
operation. 

[Claim 1 1] A refrigerator given in one first term of claim 8 to claims 10 characterized by the capacity of the 
first evaporator and the second evaporator being excessive, and maintaining superheating at the time of 
steady operation. 

[Claim 12] A refrigerator given in any 1 term of claim 8 to claim 1 1 characterized by installing an accumulator 
near the compressor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dissolution with the insufficient amount of refrigerants of 
a refrigerator which has the cooling cycle which cools a freezer compartment and cold storage mutually- 
independent. 
[0002] 

[Description of the Prior Art] Energy saving of freezers, such as a frozen refrigerator, is advanced from the 
viewpoint of current and global warming prevention. Conventionally, in the frozen refrigerator cooled at 
different temperature like a freezer compartment and cold storage, the independent evaporator was lowered 
to below whenever [ frozen room temperature ], air in a warehouse and heat exchange were performed, and 
the temperature control in a warehouse was controlled by the amount of heat exchange. On the other hand, it 
succeeds in the attempt for which a compression ratio attains energy saving comparatively using a low cold 
storage cooling cycle with high theoretical effectiveness by making the evaporator of a freezer compartment 
and cold storage become independent, and operating two evaporators at whenever [ frozen room 
temperature ], and cold storage temperature. 

[0003] For example, in JP.58-88559A the refrigerator which has the cooling cycle which changes two 
evaporators and cools cold storage and a freezer compartment by turns is proposed. Moreover, the 
refrigerants which piled up in the evaporator just before changing two evaporators are collected, and the 
approach of solving the problem that the amount of circulation refrigerants is insufficient is proposed in 
JP,2000-266443,A. Hereafter, the description of the conventional refrigerator using the cooling cycle which 
cools cold storage and a freezer compartment by turns is explained, referring to a drawing. 
[0004] The cycle configuration of the conventional refrigerator is shown in drawin g 18 . In drawin g 18 a 
refrigerator and 2 1 Cold storage, a compressor with 3 [ possible / an ability force control / a freezer 
compartment and 4 ], The first expansion device in which a condenser and 6 were installed in the passage 
selector valve, and 7 was installed for 5 in cold storage 2, The first evaporator with which 8 was installed in 
cold storage 2, the first accumulator installed in the cold storage 2 where 9 was installed in cold storage 2, 
The second expansion device in which 10 was installed in the freezer compartment 3, the second evaporator, 
with which 1 1 was installed in the freezer compartment 3, The second accumulator by which 12 was installed 
in the freezer compartment 3, the check valve by which 13 was installed in the downstream of the second 
accumulator 12, While 14 forms cold storage 2 and a freezer compartment 3, the exterior, the refrigerator box 
which insulates, and 15 are machine room where the compressor 4, the condenser 5, and the passage selector 
valve 6 have been arranged. 

[0005] About the conventional refrigerator constituted as mentioned above, the actuation is explained below. 
[0006] When cooling cold storage 2, the passage selector valve 6 operates so that the passage from the 
condenser 5 to the first expansion device 7 may serve as open and the passage to the second expansion 
device 10 may serve as close. And the gas refrigerant compressed with the compressor 4 condensate-izes 
with a condenser 5, is decompressed by the first expansion device 7, and evaporates with the first evaporator 
8. At this time, the air in the cold storage 2 through which it circulates with the first blower fan 16 carries out 
heat exchange to the first evaporator 8, and the inside of cold storage 2 is cooled. The refrigerant which 
evaporated with the first evaporator 8 is separated with the liquid cryogen which remains by the first 
accumulator 9, and a gas refrigerant returns to a compressor 4. Moreover, although the pressure in the 
second evaporator 1 1 installed in the freezer compartment 3 becomes lower than the first evaporator 8, since 
a check valve 13 will be in a closed state, the gas refrigerant which flows back to a compressor 4 does not 
pile up in the second evaporator 1 1. 

[0007] Similarly, when cooling a freezer compartment 3 t the passage selector valve 6 operates so that the 
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passage from the condenser 5 to the second expansion device 10 may serve as open and the passage to the 
first expansion device 7 may serve as close. And the gas refrigerant compressed with the compressor 4 
^condensate-izes with a condenser 5, is decompressed by the second expansion device 10, and evaporates 
with the second evaporator 1 1. At this time, the air in the freezer compartment 3 through which it circulates 
with the second blower fan 1 7 carries out heat exchange to the second evaporator 1 1 , and the inside of a 
freezer compartment 3 is cooled. It dissociates with the liquid cryogen which remains by the second 
accumulator 12, and a gas refrigerant passes a check valve 13 and the refrigerant which evaporated with the 
second evaporator 1 1 returns to a compressor 4. Moreover, since the pressure in the first evaporator 8 
installed in cold storage 2 becomes higher than the second evaporator, the refrigerant which is piling up in the 
first evaporator 8 evaporates, and flows back to the compressor 4. 

[0008] Generally, since cold storage 2 is set up before and behind 0-5 degrees C and 3-18 degrees C of 
freezer compartments, about -10 degrees C and the evaporation temperature of the second evaporator 11 
are controlled for the evaporation temperature of the first evaporator 8 by about -30 degrees C. 
Consequently, in case cold storage 2 is cooled, efficient high operation of evaporation temperature is attained, 
and the power consumption of a refrigerator 1 can be reduced. 

[0009] Moreover, in case a cooling cycle is changed, the pump down (it is called Following PD) is proposed as 
an approach of solving the problem by which a refrigerant is ****(ed) in an evaporator. Below, the problem by 
which this refrigerant is ****(ed), and PD which is that dissolution approach are explained. 
[0010] When changing from cooling of a freezer compartment 3 to cooling of cold storage 2, since the 
evaporation temperature of the first evaporator 8 is high compared with the evaporation temperature of the 
second evaporator 11, it means that the liquid cryogen which piled up in the second evaporator 1 1 or the 
second accumulator 12 at the time of cooling of a freezer compartment 3 piled up with as also during cooling 
of cold storage 2, and the problem the amounts of circulation refrigerants run short during cooling of cold 
storage 2 as a result occurs. Similarly, when the evaporation temperature of the second evaporator 1 1 
becomes higher than the evaporation temperature of the first evaporator 8 at the time of a power up or a 
load effect, the problem the amounts of circulation refrigerants run short during cooling of a freezer 
compartment 3 occurs. 

[001 1] Then, PD which is the approach of collecting the refrigerants which are made operating a compressor 
4 and pile up in an evaporator, the first accumulator 9, or the first evaporator 1 1 and second accumulator 1 2 
to a condenser 5 is proposed, blockading the passage from the first evaporator 8 and condenser 5 to [ from a 
condenser 5 ] the second evaporator 11, in case a cooling cycle is changed. [ second ] Moreover, by 
performing PD, it becomes unnecessary to enclose a superfluous refrigerant with a cooling cycle, the amount 
of refrigerant enclosure can be reduced in the cooling cycle using inflammable refrigerants, such as a 
hydrocarbon, and the effectiveness that safety improves is also expected. 

[0012] Suction pressure change of an example of change actuation of a cooling cycle using PD and the 
compressor 4 at this time is shown in drawing 19 . The actuation shown in drawing 19 is operational status 
when a load is comparatively large, and it performs cooling of cold storage 2, and cooling of a freezer 
compartment 3 by turns, carrying out continuous running of the compressor 4 with an output 100%. In the 
cooling mode of cold storage 2, heat is radiated to the exterior in the heat of a condenser 5 with the cooling 
fan 18, making open the cold storage side of the passage selector valve 6, and cooling the air in cold storage 
2 with the first blower fan 16. At this time, the suction pressure of a compressor 4 is stabilized by the 
pressure equivalent to the evaporation temperature of the first evaporator 8. In both the following PD modes, 
a cold storage [ of the passage selector valve 6 ] and freezer compartment side is made close, and a 
compressor 4 is operated. While the liquid cryogen which piles up in the first evaporator 8 and the first 
accumulator 9 evaporates at this time and flowing back to a compressor 4, the suction pressure of a 
compressor 4 declines rapidly. In the cooling mode of a freezer compartment 3, heat is radiated to the 
exterior in the heat of a condenser 5 with the cooling fan 18, making open the freezer compartment side of 
the passage selector valve 6, and cooling the air in a freezer compartment 3 with the second blower fan 17. 
At this time, the suction pressure of a compressor 4 is stabilized by the pressure equivalent to the 
evaporation temperature of the second evaporator 11. In both the following PD modes, a cold storage [ of the 
passage selector valve 6 ] and freezer compartment side is made close, and a compressor 4 is operated. 
While the liquid cryogen which piles up in the second evaporator 1 1 and the second accumulator 12 
evaporates at this time and flowing back to a compressor 4, the suction pressure of a compressor 4 declines 
rapidly. Thus, by cooling cold storage 2 and a freezer compartment 3 by turns, changing operation mode, 
efficient operation is attained without the problem that the amount of circulation refrigerants is insufficient 
arising, and the power consumption of a refrigerator 1 can be reduced. 
[0013] 
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[Problem(s) to be Solved by the Invention] It may have become impossible the effectiveness of power 
consumption reduction is not only to offset by loss of the compressor 4 accompanying a PD action, but 
^however, for the suction pressure of the compressor 4 at the time of a PD action to have declined unusually 
across tolerance, and to maintain endurance with the above-mentioned conventional configuration. 
[0014] Then, while controlling the time amount of a PD action, the suction pressure at the time of a PD action 
is expected the measure which avoids an abnormality fall fundamentally. 

[0015] This invention examines in a detail the amount of refrigerants *#**(ed) at the time of a cooling cycle 
change, and the refrigerant recovery behavior at the time of a PD action, aims at an improvement of a PD 
action by clarifying relation between an evaporator configuration and suction pressure, and aims at the 
dissolution of the power loss accompanying a PD action, or the problem of an endurance fall. 
[0016] 

[Means for Solving the Problem] Then, the refrigerator of this invention gives priority to cooling of a freezer 
compartment under all conditions, and performs it, and after being in the condition that the evaporation 
temperature at the time of freezer compartment cooling becomes low compared with the evaporation 
temperature at the time of cold storage cooling, while changing a cooling cycle, the control approach of 
performing a PD action only just before changing from a freezer compartment cooling cycle to a cold storage 
cooling cycle is used. 

[0017] According to this invention, the PD action at the time of changing from a cold storage cooling cycle to 
a freezer compartment cooling cycle can be omitted, and the power loss accompanying a PD action and the 
problem of an endurance fall can be mitigated. 

[0018] Moreover, the refrigerator of this invention does not install an accumulator in a freezer compartment 
and cold storage, but the control approach of changing a cooling cycle without a PD action is used for it. 
[0019] According to this invention, by reducing the amount of refrigerants ****(ed), the PD action at the time 
of a cooling cycle change can be omitted, and the power loss accompanying a PD action and the problem of 
an endurance fall can be solved. 
[0020] 

[Embodiment of the Invention] Invention of this invention according to claim 1 is the refrigerator equipped 
with cold storage and a freezer compartment. A compressor, A condenser, a passage selector valve, the first 
expansion device, and the first evaporator installed in said cold storage, The first accumulator installed in said 
cold storage, and the second expansion device. It has the second evaporator installed in said frozen interior of 
a room, and the second accumulator installed in said frozen interior of a room. While forming a closed loop by 
said compressor, said condenser and said passage selector valve, the first [ said ] expansion device, said first 
evaporator, and said first accumulator Said the second expansion device, said second evaporator, said second 
accumulator, and check valve are connected so that it may be stood in a row at said the first expansion 
device, said first evaporator, and said first accumulator. While carrying out mutually-independent [ of the 
cooling of said cold storage and said freezer compartment ], performing it by changing the flow of a refrigerant 
by said passage selector valve and giving priority to cooling of said freezer compartment It is characterized by 
having the control means which operates said compressor where it used said passage selector valve or said 
second expansion device and the inflow of the refrigerant to said second evaporator is intercepted, just 
before changing from cooling of said freezer compartment to cooling of said cold storage (namely, PD action). 
[0021] By and the thing for which a cooling cycle is changed after being in the condition that carry out by 
giving priority to cooling of a freezer compartment under all conditions, and the evaporation temperature at 
the time of freezer compartment cooling becomes low by the above configuration compared with the 
evaporation temperature at the time of cold storage cooling The PD action at the time of changing from a 
cold storage cooling cycle to a freezer compartment cooling cycle is omissible, only when changing from a 
freezer compartment cooling cycle to a cold storage cooling cycle, a PD action can be performed, and the 
power loss accompanying a PD action and the problem of an endurance fall can be mitigated. 
[0022] It is in the condition which intercepted the inflow of the refrigerant to said second evaporator just 
before invention of this invention according to claim 2 is equipped with the blower fan which promotes the air 
of the frozen interior of a room, and the heat exchange of the second evaporator and changing from cooling of 
said freezer compartment to cooling of cold storage. By being the refrigerator according to claim 1 
characterized by having the control means which operates a compressor (namely, PD action), operating said 
blower fan, and heating the second evaporator with the air of the frozen interior of a room The power loss 
accompanying a PD action and the problem of an endurance fall are further mitigable by controlling the 
temperature fall at the time of collecting the liquid cryogens which pile up, and controlling the fall of the 
suction pressure at the time of a PD action. 

[0023] In addition, what is necessary is just for there to be few amounts of liquid cryogens which pile up in 
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the second evaporator than the amount which piles up in the second accumulator, and not to operate a 
blower fan in PD working usual state, and to operate a predetermined time amount blower fan in early stages 
..of a PD action, since the Irquid cryogen which piles up in the second evaporator has priority at the time of 
blower fan operation and it evaporates since the inside of the second evaporator is a vapor-liquid 2 phase 
style. 

[0024] It is in the condition which intercepted the inflow of the refrigerant to the second evaporator just 
before invention of this invention according to claim 3 is equipped with the heater arranged on the front face 
of the second accumulator and changing from cooling of a freezer compartment to cooling of cold storage. By 
being a refrigerator given [ claim 1 characterized by having the control means which operates a compressor 
(namely, PD action) to ] in claim 2 any 1 term, energizing at said heater, and heating the second accumulator 
at a heater The power loss accompanying a PD action and the problem of an endurance fall are further 
mitigabte by controlling the temperature fall at the time of collecting the liquid cryogens which pile up, and 
controlling the suction pressure fall at the time of a PD action. 

[0025] In addition, since the inside of the second evaporator is a vapor—liquid 2 phase style, and there are 
more amounts of liquid cryogens which pile up in the second accumulator far than the amount which piles up 
in the second evaporator, it is important for them to heat the second accumulator. Moreover, it is more 
desirable to stick a field heater etc. on the front face of the second accumulator, and to heat the second 
accumulator directly, also in order to mitigate loss by heating the frozen interior of a room. 
[0026] In addition, although there is little effectiveness of reducing the holdup of the liquid cryogen in the 
second accumulator only by being set off against cooling actuation even if it carries out long duration heating 
of the second accumulator in front at the time of a PD action, it is more desirable to turn on a heater from 
before the predetermined time of a PD action, in order to reduce the time lag to a heater temperature up. 
[0027] It is in the condition which intercepted the inflow of the refrigerant to the second evaporator just 
before invention of this invention according to claim 4 is equipped with the compressor of capacity good 
transformation and changing from cooling of a freezer compartment to cooling of cold storage. By making it 
evaporate at the rate corresponding to the amount of heat transfer to the liquid cryogen which is the 
refrigerator of a publication and piles up in any 1 term of claim 1 to claim 3 characterized by having the 
control means which carries out feebleminded force operation (namely, PD action) of the compressor The 
power loss accompanying a PD action and the problem of an endurance fall are further mitigable by controlling 
the temperature fall at the time of collecting the liquid cryogens which pile up, and controlling the fall of the 
suction pressure at the time of a PD action. 

[0028] Here, when a PD action is performed by feebleminded force operation, PD operating time which a 
refrigerant recovery rate falls and collects the amounts of need refrigerants becomes long, but since the fall 
of suction pressure can be controlled, the power requirements at the time of a PD action are reducible. 
However, since a bearing load increases in proportion [ almost ] to a condensation pressure in heavy load 
conditions, the formation of the feebleminded force by the formation of low-speed rotation in which bearing 
load proof stress is inferior may be difficult. In this case, it is desirable to realize the feebleminded force by 
low-speed rotation of the limitation that endurance can be guaranteed. 

[0029] Invention of this invention according to claim 5 is in the condition which intercepted the inflow of the 
refrigerant to the second evaporator just before changing from cooling of a freezer compartment to cooling of 
cold storage. It is a refrigerator given in any 1 term of claim 1 to claim 4 characterized by having the control 
means which operates a compressor while making the little refrigerant to the first evaporator flow using a 
passage selector valve or the first expansion device (namely, PD action). The power loss accompanying a PD 
action and the problem of an endurance fall are further mitigable by controlling the temperature fall at the 
time of collecting the liquid cryogens which pile up, and controlling the fall of the suction pressure at the time 
of a PD action by making it evaporate at the rate corresponding to the amount of heat transfer to the liquid 
cryogen which piles up. 

[0030] Here, since a refrigerant recovery rate falls by flowing a refrigerant from a cold storage cooling cycle, 
PD operating time which collects the amounts of need refrigerants becomes long, but since the fall of suction 
pressure can be controlled, power requirements required for a PD action are reducible. Moreover, not only it 
is possible to set a refrigerant recovery rate as the rate which this approach does not have a constraint 
compared with reduction of the refrigerant recovery rate by the formation of the feebleminded force of a 
compressor, and balances the amount of heat transfer to the liquid cryogen which piles up freely, but since it 
contributes to cooling of the first evaporator, the refrigerant which flows from a cold storage cooling cycle 
during a PD action can expect the effectiveness that the standup of a cold storage cooling cycle becomes 
early. 

[0031] It is in the condition which intercepted the inflow of the refrigerant to the second evaporator just 
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before invention of this invention according to claim 6 is equipped with the cooling fan which cools a 
compressor or a condenser and changing from cooling of a freezer compartment to cooling of cold storage. By 
y being a refrigerator given in any 1 # term of claim 1 to claim 5 characterized by having the control means which 
operates a compressor (namely, PD action), operating said cooling fan, and reducing the condensation 
pressure at the time of a PD action Furthermore, the power loss accompanying a PD action and the problem 
of an endurance fall are mitigable. 

[0032] Invention of this invention according to claim 7 is equipped with a detection means to detect the 
temperature or the pressure of a refrigerant which piles up in the second accumulator. Just before changing 
from cooling of a freezer compartment to cooling of cold storage, where the inflow of the refrigerant to the 
second evaporator is intercepted It is a refrigerator given in any 1 term of claim 1 to claim 6 characterized by 
having the control means which operates a compressor until the temperature or the pressure of a refrigerant 
obtained by said detection means is less than a predetermined value (namely, PD action). By preventing the 
PD action in unusually low suction pressure, the power loss accompanying a PD action and the problem of an 
endurance fall are further mitigable. 

[0033] Invention of this invention according to claim 8 is the refrigerator equipped with cold storage and a 
freezer compartment. A compressor, A condenser, a passage selector valve, the first expansion device, and 
the first evaporator installed in said cold storage, While forming a closed loop with the second expansion 
device, the second evaporator installed in said frozen interior of a room, and said compressor, said condenser 
and said passage selector valve, the first [ said ] expansion device and said first evaporator Said the second 
expansion device, said second evaporator, and check valve are connected to said the first expansion device 
and said first evaporator so that it may be stood in a row. It is what carries out mutually-independent [ of the 
cooling of said cold storage and said freezer compartment ], and performs it by changing the flow of a 
refrigerant by said passage selector valve. Where the inflow of the refrigerant to said second evaporator is 
intercepted just before not installing an accumulator in said freezer compartment and said cold storage and 
changing from cooling of said freezer compartment to cooling of said cold storage, said compressor Are the 
refrigerator characterized by having predetermined time amount and the control means to operate (namely, 
PD action), and do not install the accumulator by which a liquid cryogen is ****(ed) in large quantities, and by 
carrying out a predetermined time PD action When a temperature fall carries out whole-quantity recovery of 
the stagnation refrigerant in little second evaporator mostly that it is comparatively easy to carry out heat 
transfer, the power loss accompanying a PD action and the problem of an endurance fall are mostly solvable. 
[0034] Here, the suction pressure is lower than the evaporation pressure equivalent to cold storage 
temperature during freezer compartment cooling, when an accumulator is installed only in cold storage, the 
liquid cryogen in the accumulator of cold storage is recovered by the compressor, and it becomes empty, but 
since the accumulator under cold storage cooling will be in a filled— liQuid condition mostly, the inclination the 
amounts of circulation refrigerants run short during cold storage cooling is shown. Therefore, it is more 
desirable for the frozen interior of a room and the inside of cold storage not to install an accumulator. 
Similarly, when the frozen interior of a room and the inside of cold storage do not install an accumulator, since 
the amount of refrigerant enclosure can reduce only the parts of the amount of refrigerants ****(ed) at the 
time of accumulator installation, the effectiveness that safety improves further in the cooling cycle using 
inflammable refrigerants, such as a hydrocarbon, is also expected. 

[0035] Moreover, since the inside of the second evaporator is a vapor— liquid 2 phase style, there are many 
amounts of liquid cryogens which pile up in an accumulator at the time of accumulator installation farther than 
the amount which piles up in the second evaporator. Therefore, to being the need about 3 to 10 minutes at 
the time of accumulator installation, in order to carry out whole-quantity recovery of the stagnation 
refrigerant mostly, if PD time amount has no accumulator, it can be shortened to dozens of seconds and 
about 1/10. Consequently, the power loss accompanying a PD action and the problem of an endurance fall are 
mostly solvable. 

[0036] In addition, although the temperature fall of the liquid cryogen under recovery tends [ comparatively ] 
to maintain suction pressure few since it is easy to heat-transfer the second evaporator with the air of the 
frozen interior of a room when carrying out whole-quantity recovery of the stagnation refrigerant in the 
second evaporator mostly by the PD action, it is more desirable for the second evaporator to promote heat 
transfer of the air of the frozen interior of a room using a blower fan. When a blower fan is used, a PD action 
can be performed in the condition that there is almost no increment in a compression ratio. 
[0037] Invention of this invention according to claim 9 is the refrigerator equipped with cold storage and a 
freezer compartment. A compressor, A condenser, a passage selector valve, the first expansion device, and 
the first evaporator installed in said cold storage, While forming a closed loop with the second expansion 
device, the second evaporator installed in said frozen interior of a room, and said compressor, said condenser 
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and said passage selector valve, the first [ said ] expansion device and said first evaporator Said the second 
expartsion device, said second evaporator, and check valve are connected to said the first expansion device 
^and said first evaporator so that it may be stood in a row. It is what carries out mutually-independent [ of the 
cooling of said cold storage and said freezer compartment ], and performs it by changing the flow of a 
refrigerant by said passage selector valve. It is the refrigerator characterized by not using the control means 
which operates said compressor where it did not install an accumulator in said freezer compartment and said 
cold storage and the inflow of the refrigerant to said the first evaporator and second evaporator is 
intercepted (namely, PD action). The power loss accompanying a PD action and the problem of an endurance 
fall are solvable by not installing the accumulator by which a liquid cryogen is ****(ed) in large quantities, and 
not performing a PD action. 

[0038] Here, the suction pressure is lower than the evaporation pressure equivalent to cold storage 
temperature during freezer compartment cooling, when an accumulator is installed only in cold storage, the 
liquid cryogen in the accumulator of cold storage is recovered by the compressor, and it becomes empty, but 
since the accumulator under cold storage cooling will be in a filledHiquid condition mostly, the inclination the 
amounts of circulation refrigerants run short during cold storage cooling is shown. Therefore, it is more 
desirable for the frozen interior of a room and the inside of cold storage not to install an accumulator. 
Similarly, when the frozen interior of a room and the inside of cold storage do not install an accumulator, since 
the amount of refrigerant enclosure can reduce only the parts of the amount of refrigerants ****(ed) at the 
time of accumulator installation, the effectiveness that safety improves further in the cooling cycle using 
inflammable refrigerants, such as a hydrocarbon, is also expected. 

[0039] Moreover, since the inside of the second evaporator is a vapor-liquid 2 phase style, compared with the 
amount of liquid cryogens which piles up in an accumulator at the time of accumulator installation, there are 
few amounts of liquid cryogens which pile up in the second evaporator far. Therefore, if the receiver of small 
capacity is installed in a condenser outlet and permission width of face of the amount of refrigerant enclosure 
is enlarged, while the little liquid cryogen had been made to pile up in the second evaporator, even if it 
operates a cold storage cooling cycle, the lack of the amount of circulation refrigerants will not arise. 
[0040] Invention of this invention according to claim 10 is a refrigerator according to claim 8 or 9 
characterized by equipping a power up with the control means which makes passage resistance of the second 
expansion device smaller than the time of steady operation, and it can shorten pulldown time amount by 
increasing the refrigerant flow rate of a power up while it can solve the power loss accompanying a PD action, 
and the problem of an endurance fall by not installing the accumulator by which a liquid cryogen is ****(ed) in 
large quantities. 

[0041] Here, although the amount of stagnation refrigerants in an accumulator will be in the condition of 
having hardly changed but having ****( e d), at the time of steady operation when an accumulator is installed in 
an evaporator outlet, the amount of refrigerants which decreases at the time of the power up to which the 
temperature of a freezer compartment or cold storage becomes high, or an overload, and circulates through a 
cooling cycle increases. Consequently, a refrigerant flow rate increases at the time of a power up or an 
overload, and a cooling cycle can form high capacity. However, when not installing an accumulator, while the 
inclination for this operation not to exist, for the capacity of a cooling cycle to be insufficient for a power up, 
and for pulldown time amount to become long is shown, the inclination for the capacity of a cooling cycle to 
be insufficient also at the time of an overload, and for the temperature rise of a freezer compartment or cold 
storage to become a little large at it is shown. 

[0042] Then, when passage resistance changes comparatively so that passage resistance may be made 
smaller than the time of steady operation at a power up for the second expansion device which is easy to 
become for it to be large and insufficient [ a refrigerant flow rate ] to a power up, the refrigerant flow rate of 
the cooling cycle of a power up is increased, and pulldown time amount can be shortened. The effectiveness 
which the refrigerant flow rate of a cooling cycle is increased and controls the temperature rise of a freezer 
compartment or cold storage is expectable by changing so that similarly passage resistance may be made 
smaller than the time of steady operation also at the time of the overload to which the temperature of a 
freezer compartment or cold storage becomes high. 

[0043] Invention of this invention according to claim 1 1 has the excessive capacity of the first evaporator and 
the second evaporator. By not installing the accumulator by which it is the refrigerator of a publication and a 
liquid cryogen is ****(ed) in large quantities by any 1 term of claim 8 to claim 10 characterized by maintaining 
superheating at the time of steady operation While the power loss accompanying a PD action and the problem 
of an endurance fall are solvable, the liquid back to inhalation piping can be prevented. 

[0044] Here, when an accumulator is installed in an evaporator outlet and the capacity of the first evaporator 
or the second evaporator is insufficient to a refrigerant flow rate, the liquid cryogen which was not able to 
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evaporate with an evaporator piles up in an accumulator temporarily. Consequently, the liquid back to 
inhalation piping can prevent. However, when not installing an accumulator, this operation does not exist, the 
^liquid back to inhalation piping occurs, and since it is a temperature fall, while inhalation piping shows an 
inclination with dew, the endurance of a compressor may fall. 

[0045] Then, the liquid back to inhalation piping can be prevented by designing so that capacity of the first 
evaporator and the second evaporator may be made high and superheating may be maintained at the time of 
steady operation. 

[0046] Invention of this invention according to claim 12 is a refrigerator given in any 1 term of claim 8 to claim 
1 1 characterized by installing an accumulator near the compressor, and it can prevent the liquid back to 
inhalation piping while it can solve the power loss accompanying a PD action, and the problem of an 
endurance fall by not installing the accumulator by which a liquid cryogen is ****(ed) in large quantities. 
[0047] Here, when an accumulator is installed in an evaporator outlet and the capacity of the first evaporator 
or the second evaporator is insufficient to a refrigerant flow rate, the liquid cryogen which was not able to 
evaporate with an evaporator piles up in an accumulator temporarily. Consequently, the liquid back to 
inhalation piping can prevent. However, when not installing an accumulator, this operation does not exist, the 
liquid back to inhalation piping occurs, and since it is a temperature fall, while inhalation piping shows an 
inclination with dew, the endurance of a compressor may fall. 

[0048] Then, by installing an accumulator near the compressor, the liquid cryogen which has flowed back with 
inspired gas can be made to be able to pile up in the accumulator near the compressor temporarily, and the 
liquid back to inhalation piping can be prevented. 

[0049] Hereafter, the gestalt of operation of this invention is explained using drawin g 1 - drawing 1 7 . In these 
drawings, the detailed explanation is omitted about the same configuration as the conventional example shown 
by drawin g 18 R> 8 and drawin g 19 , and operation actuation, and the same sign is attached. 
[0050] (Gestalt 1 of operation) The refrigerating cycle Fig. of the refrigerator which drawing 1 shows the 
gestalt of 1 operation of this invention, and drawin g 2 are timing charts which show the operation actuation 
and suction pressure change in a gestalt of this operation. 

[0051] The cycle configuration of the refrigerator in the gestalt of this operation is the same as that of the 
conventional example shown by drawing 18 . The description of the operation actuation in the gestalt of this 
operation gives priority to cooling of a freezer compartment 3 to cooling of cold storage 2, and as shown in 
drawing 2 , only when changing from cooling of a freezer compartment 3 to cooling of cold storage 2, it 
performs a PD action, while the air temperature in a freezer compartment 3 is higher than the inside of cold 
storage 2 and always cooling only a freezer compartment 3. 

[0052] When it changes from cooling of cold storage 2 to cooling of a freezer compartment 3, consequently, 
the liquid cryogen which piled up in the first evaporator 8 installed in cold storage 2 or the first accumulator 9 
While securing the amount of circulation refrigerants because evaporation temperature evaporates during 
cooling of the low freezer compartment 3, is collected by the compressor 4 and flows back to a cooling cycle 
The input loss of the compressor 4 accompanying a PD action and the problem of the endurance fall 
accompanying a suction pressure fall are mitigable by making a PD action into abbreviation one half. 
[0053] In addition, in the gestalt of this operation, although the passage from a condenser 5 was changed 
using the passage selector valve 6, if a lock out device is given to the first expansion device 7 and the second 
expansion device 10, passage can be changed not using the passage selector valve 6. Moreover, fixed 
resistance of a capillary etc. is sufficient as passage resistance of the first expansion device 7 and the 
second expansion device 10, and variable resistance, such as an expansion valve, is sufficient as it. 
[0054] (Gestalt 2 of operation) Drawing 3 is a timing chart which shows the operation actuation and suction 
pressure change in a gestalt of 1 operation of this invention. 

[0055] The cycle configuration of the refrigerator in the gestalt of this operation is the same as that of the 
gestalt 1 of operation. 

[0056] The description of the operation actuation in the gestalt of this operation gives priority to cooling of a 
freezer compartment 3 to cooling of cold storage 2, and as shown in drawin g 3 , only when changing from 
cooling of a freezer compartment 3 to cooling of cold storage 2, it performs a PD action, while the air 
temperature in a freezer compartment 3 is higher than the inside of cold storage 2 and always cooling only a 
freezer compartment 3. Moreover, as shown in drawing 3 , the second blower fan 17 is operated during a PD 
action. 

[0057] When it changes from cooling of cold storage 2 to cooling of a freezer compartment 3, consequently, 
the liquid cryogen which piled up in the first evaporator 8 installed in cold storage 2 or the first accumulator 9 
While securing the amount of circulation refrigerants because evaporation temperature evaporates during 
cooling of the low freezer compartment 3, is collected by the compressor 4 and flows back to a cooling cycle 



http://www4.ipdl. ncipi.gojp/cgi-bin/tranj/veb_cgLejje 



2006/04/13 



... JP,2002-277083,A [DETAILED DESCRIPTION] 

The input loss of the compressor 4 accompanying a PD action and the problem of the endurance fall 
accompanying a suction pressure fall are mitigable by making a PD action into abbreviation one half. 
^Furthermore, by operating*the second blower fan 17 during a PD action, the temperature fall of the liquid 
cryogen at the time of the liquid cryogen which warms the second evaporator 1 1 with the air in a freezer 
compartment 3, and piles up in the second evaporator 1 1 evaporating can be controlled, and as shown in 
drawing 3 , the fall of the suction pressure under PD action can be controlled. 

[0058] Here, the A point of drawin g 3 is a time of all the liquid cryogens that pile up in the second evaporator 
1 1 evaporating, and it is shown that the fall of suction pressure can be controlled even to this point. 
[0059] If it passes over the A point of drawin g 3 , evaporation of the liquid cryogen which piles up in the 
second accumulator 12 will start, suction pressure will decline with the temperature fall of a liquid cryogen, 
and a PD action will be completed in a B point. Since the second accumulator 12 is designed in order to store 
a liquid cryogen, this has the bad heat exchange effectiveness of the air in a freezer compartment 3, and is 
because the temperature fall of the liquid cryogen which piles up in the second accumulator 12 cannot be 
prevented only by operating the second blower fan 1 7. However, the evaporation and the temperature fall of a 
liquid cryogen which pile up in the second accumulator 12 compared with the case where the second blower 
fan 17 is suspended are controlled as a result of the evaporation of the liquid cryogen which mainly piles up in 
the second evaporator 1 1 from PD initiation to an A point. 

[0060] In order to control the calorific value accompanying operation of the second blower fan 1 7, make it in 
addition, more desirable to suspend the second blower fan 17 in the A point of drawin g 3 . Even if it operates 
the second blower fan 1 7 between B points from an A point, the problem on which the effectiveness of 
evaporating the liquid cryogen which piles up in the second accumulator 12 almost turns up, and the air 
temperature in a freezer compartment 3 rises with the calorific value accompanying operation of the second 
blower fan 1 7 occurs. 

[0061] (Gestalt 3 of operation) The refrigerating cycle Fig. of the refrigerator which drawing 4 shows the 
gestalt of 1 operation of this invention, and drawin g 5 are timing charts which show the operation actuation 
and suction pressure change in a gestalt of this operation. The description of the cycle configuration of the 
refrigerator in the gestalt of this operation is the point of having installed the AKYUMU heater 19 in the front 
face, in order to warm the second accumulator 12 directly. 

[0062] The description of the operation actuation in the gestalt of this operation gives priority to cooling of a 
freezer compartment 3 to cooling of cold storage 2, and as shown in drawing 5 , only when changing from 
cooling of a freezer compartment 3 to cooling of cold storage 2, it performs a PD action, while the air 
temperature in a freezer compartment 3 is higher than the inside of cold storage 2 and always cooling only a 
freezer compartment 3. Moreover, as shown in drawin g 5 , the AKYUMU heater 19 is turned on only during a 
PD action. 

[0063] When it changes from cooling of cold storage 2 to cooling of a freezer compartment 3, consequently, 
the liquid cryogen which piled up in the first evaporator 8 installed in cold storage 2 or the first accumulator 9 
While securing the amount of circulation refrigerants because evaporation temperature evaporates during 
cooling of the low freezer compartment 3, is collected by the compressor 4 and flows back to a cooling cycle 
The input loss of the compressor 4 accompanying a PD action and the problem of the endurance fall 
accompanying a suction pressure fall are mitigable by making a PD action into abbreviation one half. 
Furthermore, by turning on the AKYUMU heater 19 during a PD action, the temperature fall of the liquid 
cryogen at the time of the liquid cryogen which warms the second accumulator 12 directly and piles up in the 
second accumulator 12 evaporating can be controlled, and as shown in drawin g 5 , the fall of the suction 
pressure under PD action can be controlled. 

[0064] Here, C point of drawin g 5 is a point which a part of liquid cryogen which piles up in the second 
accumulator 12 evaporated, and the PD action ended, and the evaporation and the temperature fall of a liquid 
cryogen which pile up in the second accumulator 12 are controlled compared with the case where the liquid 
cryogen of tales doses is evaporated while the AKYUMU heater 19 has been OFF. 

[0065] In addition, although the same effectiveness is expectable even if it uses the heater for defrosting (not 
shown) which changes to the AKYUMU heater 19 and is usually installed near the second evaporator 11 It is 
more desirable to use a means to mainly warm the second accumulator 12 for solid-state heat conduction, 
since the problem on which the air temperature in a freezer compartment 3 rises will occur if heat exchange 
effectiveness with the air in the structure top freezer compartment 3 warms the second bad accumulator 12 
indirectly. 

[0066] (Gestalt 4 of operation) Drawin g 6 is a timing chart which shows the operation actuation and suction 
pressure change in a gestalt of 1 operation of this invention. The cycle configuration of the refrigerator in the 
gestalt of this operation is the same as that of the gestalt 1 of operation. 
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[0067] The description of the operation actuation in the gestalt of this operation gives priority to cooling of a 
freezer compartment 3 to cooling of cold storage 2, and as shown in drawing 6 , only when changing from 
pooling of a freezer compartment^ to cooling of cold storage 2, it performs a PD action, while the air 
temperature in a freezer compartment 3 is higher than the inside of cold storage 2 and always cooling only a 
freezer compartment 3. Moreover, as shown in drawin g 6 , the output of a compressor 4 is reduced to 40% 
during a PD action. 

[0068] When it changes from cooling of cold storage 2 to cooling of a freezer compartment 3, consequently, 
the liquid cryogen which piled up in the first evaporator 8 installed in cold storage 2 or the first accumulator 9 
While evaporating during cooling of the freezer compartment 3 where evaporation temperature is low, being 
collected by the compressor 4 and the amount of circulation refrigerants securing by the thing to a cooling 
cycle to flow back The input loss of the compressor 4 accompanying a PD action and the problem of the 
endurance fall accompanying a suction pressure fall are mitigable by making a PD action into abbreviation one 
half. Furthermore, by reducing the output of the compressor 4 under PD action to 40%, the rate at which the 
liquid cryogen which piles up in the second evaporator 11 and the second accumulator 12 evaporates can be 
reduced, the temperature fall of a liquid cryogen can be controlled as the result, and as shown in drawin g 6 , 
the fall of the suction pressure under PD action can be controlled. 

[0069] Here, since the temperature change of the liquid cryogen which piles up in the second evaporator 1 1 
and the second accumulator 12 is decided by balance with the heat supplied by the latent heat of vaporization 
lost by evaporation, the air in a freezer compartment 3, or heat conduction from a component part, it can 
control the temperature fall of a liquid cryogen by reducing the rate at which a liquid cryogen evaporates. D 
point of drawin g 6 is a point which a part of liquid cryogen which piles up in the second evaporator 1 1 and 
second accumulator 12 evaporated, and the PD action ended, and the evaporation and the temperature fall of 
a liquid cryogen which pile up the output of a compressor 4 in the second evaporator 1 1 and second 
accumulator 12 compared with the case where the liquid cryogen of tales doses is evaporated with 100% are 
controlled. 

[0070] In addition, although the output of the compressor 4 under PD action was made into 40% with the 
gestalt of this operation, even if it reduces the rotational frequency of a compressor and controls an output 
to arbitration, the same effectiveness is expectable in the case of the rotary mold compressor generally used 
for a domestic refrigerator, or a reciprocating mold compressor. 

[0071] If the vapor rate of the liquid cryogen which piles up in the second evaporator 1 1 and second 
accumulator 12 is controlled or less to about 5g/10s at this time, the temperature fall of a stagnation 
refrigerant can control considerably. Moreover, when it warms together with vapor rate reduction of a 
stagnation refrigerant by the approach shown with the gestalten 2-3 of operation, it is expected that the 
temperature of a stagnation refrigerant will be stabilized more. 

[0072] (Gestalt 5 of operation) Drawin g 7 is a timing chart which shows the operation actuation and suction 
pressure change in a gestalt of 1 operation of this invention. 

[0073] The cycle configuration of the refrigerator in the gestalt of this operation is the same as that of the 
gestalt 1 of operation. 

[0074] The description of the operation actuation in the gestalt of this operation gives priority to cooling of a 
freezer compartment 3 to cooling of cold storage 2, and as shown in dr awin g 7 , only when changing from 
cooling of a freezer compartment 3 to cooling of cold storage 2, it performs a PD action, while the air 
temperature in a freezer compartment 3 is higher than the inside of cold storage 2 and always cooling only a 
freezer compartment 3. moreover, it was shown in drawin g 7 — as — PD — while making the first expansion 
device 7 open 30% working, let passage by the side of refrigeration of the passage selector valve 6 be open. 
[0075] When it changes from cooling of cold storage 2 to cooling of a freezer compartment 3, consequently, 
the liquid cryogen which piled up in the first evaporator 8 installed in cold storage 2 or the first accumulator 9 
While securing the amount of circulation refrigerants because evaporation temperature evaporates during 
cooling of the low freezer compartment 3, is collected by the compressor 4 and flows back to a cooling cycle 
The input loss of the compressor 4 accompanying a PD action and the problem of the endurance fall 
accompanying a suction pressure fall are mitigable by making a PD action into abbreviation one half, further - 
~ PD — by supplying a little refrigerant to the cooling cycle of cold storage 2 by making open passage by the 
side of refrigeration of the passage selector valve 6, while making the first expansion device 7 open 30% 
working The rate at which the liquid cryogen which piles up in the second evaporator 1 1 and the second 
accumulator 12 evaporates can be reduced, the temperature fall of a liquid cryogen can be controlled as the 
result, and as shown in drawin g 7 R> 7, the fall of the suction pressure under PD action can be controlled. 
[0076] Here, since the temperature change of the liquid cryogen which piles up in the second evaporator 1 1 
and the second accumulator 12 is decided by balance with the heat supplied by the latent heat of vaporization 
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lost by evaporation, the air in a freezer compartment 3, or heat conduction from a component part, it can 
control the temperature fall of a liquid cryogen by reducing the rate at which a liquid cryogen evaporates. E 
points of drawin g 7 are points which a part of liquid cryogen which piles up in the second evaporator 1 1 and 
second accumulator 12 evaporated, and the PD action ended, and the evaporation and the temperature fall of 
a liquid cryogen which pile up in the second evaporator 1 1 and second accumulator 12 are controlled 
compared with the case where the liquid cryogen of tales doses is evaporated with the cooling cycle of cold 
storage 2 closed. 

[0077] In addition, although opening of the first expansion device 7 under PD action was made into 30% with 
the gestalt of this operation, if the opening of the first expansion device 7 is adjusted so that the evaporation 
temperature at the time of the cooling cycle individual operation of cold storage 2 may turn into temperature 
lower than the air temperature of a freezer compartment 3, maintaining evaporation of the liquid cryogen 
which piles up in the second evaporator 11 and second accumulator 12, the vapor rate can be controlled and 
the same effectiveness can be expected. If the vapor rate of the liquid cryogen which piles up in the second 
evaporator 1 1 and second accumulator 12 is controlled or less to about 5g/10s at this time, the temperature 
fall of a stagnation refrigerant can control considerably. Moreover, when it warms together with vapor rate 
reduction of a stagnation refrigerant by the approach shown with the gestalten 2-3 of operation, it is 
expected that the temperature of a stagnation refrigerant will be stabilized more. 

[0078] moreover — although the first expansion device 7 has desirable variable resistance, such as an 
expansion valve, in the gestalt of this operation — PD — in order to pour a working little refrigerant, control 
of flow of the switching action may be changed, carried out and carried out, or control of flow may be changed 
and carried out to the large capillary of resistance for a PD action. 

[0079] (Gestalt 6 of operation) Drawing 8 is a timing chart which shows the operation actuation and suction 
pressure change in a gestalt of 1 operation of this invention. 

[0080] The cycle configuration of the refrigerator in the gestalt of this operation is the same as that of the 
gestalt 1 of operation. 

[0081] The description of the operation actuation in the gestalt of this operation gives priority to cooling of a 
freezer compartment 3 to cooling of cold storage 2, and as shown in drawin g 8 , only when changing from 
cooling of a freezer compartment 3 to cooling of cold storage 2, it performs a PD action, while the air 
temperature in a freezer compartment 3 is higher than the inside of cold storage 2 and always cooling only a 
freezer compartment 3. Moreover, as shown in drawing 8 , a cooling fan 18 is operated during a PD action. 
[0082] When it changes from cooling of cold storage 2 to cooling of a freezer compartment 3, consequently, 
the liquid cryogen which piled up in the first evaporator 8 installed in cold storage 2 or the first accumulator 9 
While securing the amount of circulation refrigerants because evaporation temperature evaporates during 
cooling of the low freezer compartment 3, is collected by the compressor 4 and flows back to a cooling cycle 
The input loss of the compressor 4 accompanying a PD action and the problem of the endurance fall 
accompanying a suction pressure fall are mitigable by making a PD action into abbreviation one half. 
Furthermore, by operating a cooling fan 18 during a PD action, the heat exchange of a condenser 5 can be 
promoted, condensation temperature can be reduced, and the compression ratio under PD action can be 
reduced as a result. Moreover, when reduction of suction pressure is controlled by the approach which 
showed condensation temperature with the gestalten 2-5 of operation together with reduction, it is expected 
that a compression ratio will be stabilized lower. 

[0083] In addition, since it becomes remarkable in proportion to a compression ratio since it follows on 
compression of re-expansion gas, simultaneously an endurance fall also originates in the behavior change 
accompanying compression of re-expansion gas and becomes remarkable above a specific compression ratio, 
as for increase of the power loss accompanying the fall of suction pressure, it is desirable to set an upper 
limit as the compression ratio under PD action. In the common reciprocating mold compressor for 
refrigerators, 1 5 to about 20 are an upper limit, the rise of regurgitation gas temperature and wear of a bearing 
occur, and the problem of an endurance fall generates the compression ratio under PD action while the 
remarkable decline in effectiveness will take place, if this compression ratio is exceeded. 
[0084] (Gestalt 7 of operation) The refrigerating cycle Fig. of the refrigerator which drawing 9 shows the 
gestalt of 1 operation of this invention, and drawin g 10 are timing charts which show the operation actuation 
and suction pressure change in a gestalt of this operation. The description of the cycle configuration of the 
refrigerator in the gestalt of this operation is the point of having installed the temperature detector 20 which 
detects the temperature in the second accumulator 12. 

[0085] The description of the movement actuation in the gestalt of this operation gives priority to cooling of a 
freezer compartment 3 to cooling of cold storage 2, and as shown in drawing 10 , only when changing from 
cooling of a freezer compartment 3 to cooling of cold storage 2, it performs a PD action, while the air 
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temperature in a freezer compartment 3 is higher than the inside of cold storage 2 and always cooling only a 
freezer compartment 3. Moreover, as shown in drawing 10 , when the temperature detector 20 becomes below 
a predetermined value during a PD action, a PD action is stopped, and it shifts to cold storage cooling mode. . 
[0086] When it changes from cooling of cold storage 2 to cooling of a freezer compartment 3, consequently, 
the liquid cryogen which piled up in the first evaporator 8 installed in the cooling room 2 or the first 
accumulator 9 While securing the amount of circulation refrigerants because evaporation temperature 
evaporates during cooling of the low freezer compartment 3, is collected by the compressor 4 and flows back 
to a cooling cycle The input loss of the compressor 4 accompanying a PD action and the problem of the 
endurance fall accompanying a suction pressure fall are mitigable by making a PD action into abbreviation one 
half. Furthermore, when the temperature of the liquid cryogen which piles up in the second accumulator 12 
falls and the skin temperature of the second accumulator 12 falls, the input loss of the compressor 4 
accompanying a PD action and the problem of the endurance fall accompanying a suction pressure fall can be 
mitigated by the temperature detectors 20 detecting the temperature and stopping a PD action. 
[0087] In addition, since it becomes remarkable in proportion to a compression ratio since it follows on 
compression of re-expansion gas, simultaneously an endurance fall also originates in the behavior change 
accompanying compression of re-expansion gas and becomes remarkable above a specific compression ratio, 
as for increase of the power loss accompanying the fall of suction pressure, it is desirable to set an upper 
limit as the compression ratio under PD action. In the common reciprocating mold compressor for 
refrigerators, 15 to about 20 are an upper limit, the rise of regurgitation gas temperature and wear of a bearing 
occur, and the problem of an endurance fall generates the compression ratio under PD action while the 
remarkable decline in effectiveness will take place, if this compression ratio is exceeded. 
[0088] (Gestalt 8 of operation) The refrigerating cycle Fig. of the refrigerator which drawing 1 1 shows the 
gestalt of 1 operation of this invention, and drawin g 12 are timing charts which show the operation actuation 
and suction pressure change in a gestalt of this operation. 

[0089] The description of the cycle configuration of the refrigerator in the gestalt of this operation is the 
point of not installing the accumulator which stores a liquid cryogen in cold storage 2 and a freezer 
compartment 3. The description of the operation actuation in the gestalt of this operation gives priority to 
cooling of a freezer compartment 3 to cooling of cold storage 2, and as shown in drawing 1 2 , only when 
changing from cooling of a freezer compartment 3 to cooling of cold storage 2, it performs a PD action, while 
the air temperature in a freezer compartment 3 is higher than the inside of a freezer compartment 2 and 
always cooling only a freezer compartment 3. Moreover, as shown in drawin g 12 , while operating the second 
blower fan 17 during a PD action, a PD action is ended by the time amount of the range which does not 
almost have the fall of suction pressure. 

[0090] When it changes from cooling of cold storage 2 to cooling of a freezer compartment 3, consequently, 
the liquid cryogen which piled up in the first evaporator 8 installed in cold storage 2 or the first accumulator 9 
While securing the amount of circulation refrigerants because evaporation temperature evaporates during 
cooling of the low freezer compartment 3, is collected by the compressor 4 and flows back to a cooling cycle 
The input loss of the compressor 4 accompanying a PD action and the problem of the endurance fall 
accompanying a suction pressure fall are mitigable by making a PD action into abbreviation one half. 
[0091] Furthermore, while warming the liquid cryogen which piles up in the second evaporator 11 by operating 
the second blower fan 1 7 and preventing a temperature fall and the fall of suction pressure, the input loss of 
the compressor 4 accompanying a PD action and the problem of the endurance fall accompanying a suction 
pressure fall are mitigable by the ability aiming at time amount compaction because only the time amount 
which is extent whose liquid cryogen in the second evaporator 1 1 is lost performs a PD action. 
[0092] Here, H points of draw ing 12 are times of the liquid cryogen in the second evaporator 1 1 being lost, 
and shifting to cold storage cooling mode, and the magnitude of the second evaporator 11 and the capacity of 
a compressor 4 can prescribe them to predetermined time amount. Moreover, compared with the case where 
the accumulator which stores a lot of liquid cryogens is installed in a freezer compartment 3, PD operating 
time can be shortened about to 1/10. 

[0093] In addition, it is more desirable not to install an accumulator in cold storage 2, when there is no big 
difference in the content volume of a freezer compartment cooling cycle and a cold storage cooling cycle and 
it does not install an accumulator in a freezer compartment 3. Since a superfluous refrigerant does not 
produce only a cold storage cooling cycle, while not installing an accumulator in cold storage 2, in case it 
shifts to freezer compartment cooling mode from cold storage cooling mode, the time amount which collects 
the liquid cryogens stored in the first evaporator 8 can be shortened. 

[0094] (Gestalt 9 of operation) Drawing 13 is drawing showing the operation actuation and suction pressure 
change in a gestalt of 1 operation of this invention. 
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[0095] The cycle configuration of the refrigerator in the gestalt of this operation is the same as that of the 
gestalt 8 of operation. 

[0096] Moreover, as shown in drawin g 13 , in case the description of the movement actuation in the gestalt of 
this operation shifts to freezer compartment cooling mode from cold storage cooling mode, it is the point that 
the time of shifting to cold storage cooling mode from freezer compartment cooling mode does not perform a 
PD action. 

[0097] Consequently, the accumulator which stores a lot of liquid cryogens cannot be installed in a freezer 
compartment 3 and cold storage 2, but a PD action can be abolished by mitigating the lack of the amount of 
circulation refrigerants generated at the time of cooling mode shift, and the input loss of the compressor 4 
accompanying a PD action and the problem of the endurance fall accompanying a suction pressure fall can be 
solved. 

[0098] (Gestalt 10 of operation) The refrigerating cycle Fig. of the refrigerator which drawing 14 shows the 
gestalt of 1 operation of this invention, and d rawin g 1 5 are timing charts which show the movement actuation 
and suction pressure change of a power up in the gestalt of this operation. 

[0099] The descriptions of the cycle configuration of the refrigerator in the gestalt of this operation are the 
point of not installing the accumulator which stores a liquid cryogen in cold storage 2 and a freezer 
compartment 3, and the point of having installed the expansion device 22 for starting so that a freezer 
compartment cooling cycle might be formed in the second expansion device 10 and juxtaposition. Moreover, 
the description of the movement actuation in the gestalt of this operation be the point of operate the third- 
rate way selector valve 21 in freezer compartment cooling mode the first stage behind powering on so that 
the passage for starting which close the frozen side stream way which lead to the second expansion device 
10 from a condenser 5, and lead to the expansion device 22 for starting from a condenser 5 may be open, as 
show in drawin g 15 . 

[0100] Consequently, the accumulator which stores a lot of liquid cryogens cannot be installed in a freezer 
compartment 3 and cold storage 2, but a PD action can be abolished by mitigating the lack of the amount of 
circulation refrigerants generated at the time of cooling mode shift, and the input loss of the compressor 4 
accompanying a PD action and the problem of the endurance fall accompanying a suction pressure fall can be 
solved. Furthermore, by cooling a freezer compartment 3 in the first stage behind powering on using the small 
expansion device 22 for starting of resistance comparatively, as shown in the continuous line of suction 
pressure change of drawing 15 , evaporation temperature is raised, refrigerating capacity is increased and 
pulldown time amount can be shortened. Moreover, if the expansion device 22 for starting is used like the first 
stage behind powering on at the time of an overload to which the air temperature in a freezer compartment 3 
rises, it is also expectable to raise evaporation temperature, to increase refrigerating capacity and to reduce 
the air temperature in a freezer compartment 3 promptly. 

[0101] In addition, in the gestalt of this operation, although the passage from a condenser 5 was changed 
using the third-rate way selector valve 21, if a lock out device is given to the first expansion device 7, the 
second expansion device 10, and the expansion device 22 for starting, passage can be changed, without using 
the third-rate way selector valve 21. Moreover, fixed resistance of a capillary etc. is sufficient as passage 
resistance of the first expansion device 7, the second expansion device 10, and the expansion device 22 for 
starting, and variable resistance, such as an expansion valve, is sufficient as it. Furthermore, the resistance 
adjustable range of the second expansion device 10 is expanded, resistance may be lowered at the time of a 
power up or an overload, and it may be substituted for the expansion device 22 for starting. 
[0102] (Gestalt 1 1 of operation) Drawin g 1 6 is the evaporator of the refrigerator in which the gestalt of 1 
operation of this invention is shown, and the refrigerating cycle Fig. of the circumference of it. A cycle 
configuration, and operation actuation and suction pressure change of the refrigerator in the gestalt of this 
operation are the same as that of the gestalt 9 of operation. 

[0103] As show in drawing 16 , the description of the configuration of the evaporator in the gestalt of this 
operation be a point using the second evaporator 1 1 which consisted of 1 1d of starting tubing which be 
straight run of pipe 1 1a used as refrigerant passage, corner section 11b and cooling fin 1 1c that perform heat 
exchange with the air in a freezer compartment 3, and outlet side piping, while designing excessively the 
capacity of the first evaporator 8 and the second evaporator 1 1. 

[0104] Consequently, the accumulator which stores a lot of liquid cryogens cannot be installed in a freezer 
compartment 3 and cold storage 2, but a PD action can be abolished by mitigating the lack of the amount of 
circulation refrigerants generated at the time of cooling mode shift, and the input loss of the compressor 4 
accompanying a PD action and the problem of the endurance fall accompanying a suction pressure fall can be 
solved. By furthermore, the thing for which 1 1d of starting tubing which is the second expansion device 10 
and outlet side piping which make refrigerant passage of the second evaporator 1 1 the flow of the air in a 
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freezer compartment 3 and the flow made to counter, and serve as an entrance side is detached as shown in 
drawing 16 By maintaining the dryness fraction of the refrigerant in the outlet of the second evaporator 1 1 to 
^about 100%, reservation of the superheating in inhalation piping of a compressor 4 becomes easy, and the 
endurance fall of the compressor 4 by inhalation of dew and the liquid cryogen of inhalation piping can be 
prevented. 

[0105] Here, with the configuration of the second evaporator 1 1 shown in drawing 16 , since the air in a 
freezer compartment 3 is supplied from a lower part and mainly carries out heat exchange in the lower part of 
the second evaporator 1 1 with the second blower fan 17, the temperature near the second expansion device 
10 used as an entrance side becomes the lowest. Then, it prevents being cooled by the second about ten 
expansion device by installing 1 1d of starting tubing which is outlet side piping in a second expansion device 
10 and opposite side, and the dryness fraction of the refrigerant in an outlet is maintained to about 100%. 
Moreover, it can prevent that a liquid cryogen advances to inhalation piping of a compressor 4 by fluctuation 
of a refrigerant flow rate by having started outlet side piping and having considered as 1 1d of tubing. 
[0106] In addition, although only the configuration of the second evaporator 11 was described, the same 
effectiveness is expectable with a configuration with the same said of the first evaporator 8 with the gestalt 
of this operation. Moreover, in order to secure the superheating in the inhalation piping section of a 
compressor 4, it is desirable to perform heat exchange of the inhalation piping section and the elevated- 
temperature section of a cooling cycle. 

[0107] (Gestalt 12 of operation) Drawin g 1 7 is the refrigerating cycle Fig. of the refrigerator in which the 
gestalt of 1 operation of this invention is shown. The operation actuation and suction pressure change in a 
gestalt of this operation are the same as that of the gestalt 9 of operation. 

[0108] The description of the cycle configuration of the refrigerator in the gestalt of this operation is the 
point of having formed comp AKYUMU 24 in the inhalation piping section of a compressor 4. 
[0109] Consequently, the accumulator which stores a lot of liquid cryogens cannot be installed in a freezer 
compartment 3 and cold storage 2, but a PD action can be abolished by mitigating the lack of the amount of 
circulation refrigerants generated at the time of cooling mode shift, and the input loss of the compressor 4 
accompanying a PD action and the problem of the endurance fall accompanying a suction pressure fall can be 
solved. Furthermore, as shown in drawing 1 7 , by having formed comp AKYUMU 24 in the inhalation piping 
section of a compressor 4, when a liquid cryogen advances to inhalation piping of a compressor 4 by 
fluctuation of a refrigerant flow rate, it can store in comp AKYUMU 24 temporarily, and the endurance fall of 
the compressor 4 by inhalation of dew and the liquid cryogen of prevention inhalation piping can be prevented. 

[0110] 

[Effect of the Invention] In the frozen refrigerator using the cooling cycle which has two or more evaporators 
with which evaporation temperature differs, and cools by changing those evaporators according to this 
invention as mentioned above etc. After being in the condition that carry out by giving priority to cooling of a 
freezer compartment under all conditions, and the evaporation temperature at the time of freezer 
compartment cooling becomes low compared with the evaporation temperature at the time of cold storage 
cooling, while changing a cooling cycle By using the control approach of performing a PD action only just 
before changing from a freezer compartment cooling cycle to a cold storage cooling cycle, the PD action at 
the time of changing from a cold storage cooling cycle to a freezer compartment cooling cycle can be omitted, 
and the power loss accompanying a PD action and the problem of an endurance fall can be mitigated. 
[0111] Moreover, by not installing an accumulator in a freezer compartment and cold storage, but using the 
control approach of changing a cooling cycle without a PD action, by reducing the amount of refrigerants **** 
(ed), the PD action at the time of a cooling cycle change can be omitted, and the power loss accompanying a 
PD action and the problem of an endurance fall can be solved. 
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K±#^^A# < fcSflMfcSr*-. 10 
[0 04 2] t r T\ Jtt8W«B»^i^*# < SSSA 

mmmzm* $ *&x $ >mm *mm-r s zt&x 

#S 0 20 
[0 04 3] 43B9J<z>tf3fcS l l KlElteWWHt, ^~ 

(ST^BWSrWtH-rs r £ S 4: <b t (c s KAIfi'ff 
[0 0 4 4] -;lt\ lisapcr^^^u-^ 

R«Ufc4§£\ m^^3l!538»fc5tS±»z:^5S«(0«E 30 

[0 0 4 5] *-T\ a5-03R58»t»Z1^36»(7)ffi 
[0 04 6] *|8MO»*« 1 2 (ClSttco^^ii. JdEfte 

[0047] asaiPcr^a-A^S' 
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wftmwsfc < eSAsaw— co^n > * u ^i&r 

[0 0 4 8] Z^X\ JEffiffiBft^T^rL-Ai — ^£ 
^B-^Sr 4r(cJ:«9, £ 1 fcldiH* LT#7t?S 

KABE^tD^^^^Kih-rsrt^-e^Se 
[0 0 4 9] KT, *3BM<Oia6<o»JIBlcov^TBIl^ 
H 1 7 4JHvvcftt9H-5 0 r^^^col21(-^v^T. 01 
8 , Ell 9T^ Lfca*W 4r 13— <7)« ^c*d «t tWHEttf^ 

[0050] mmmm d mi i*#sm<D-- Hife^ 
[0051] ^mmmm\^ir^mm(D^^jum 

^]KS 2 o^iptcfl] 9 #x. S0#o^ P Dft^Srt? 5 t ^ 

[0052] r tomsk. 2 <7>?&aid*e>?&ws 3 <o 

^aS^MSV^^3^ai^tC^LTffiffi 
^4(c|HliR^nT > ?&*P1^>f ^/u^3SgELTV^< wir-e 
»8R?M*E*Sr«fc«-r * 1 1 h P Dftf^Srjft^tc-r 

z^txp ommcw o j±mm 4 <d a*«^kaje* 
[0053] ^^o N *mMv>Mffiiiz$3\,^xi** ffis&wm 

^HHBttWI 7 t JR-(DKHHmi l 0 KWStt»Sr«Ffc* 

ffi&mmte**¥9v^<D-7£<DmiLxh .tv^u ^ 

[00 5 4] (m&<DJtm 2)03 fl*^0J(^— Jlig<D 

7F^Jc^ttSSteib^^®AEb^>fk^r^-r ^ >^ 
[0 0 5 5] *||JEo^ffi^fc^5/ft««w^^^yw« 
[0 0 5 6] *IS*^«^tett6iH^^1*»tt. 
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5 lift** 3 <D#&t>frb#itim 2 <7)^ai{C^3 *9 m*- 5P# 
Tfc6 G 

[0 0 5 7] r^jg*. *jKS2K)?&*P^fe?&a^3© 
«4(;i|E]iK$;ft/c\ JftSHH^/i^ fflflKLTVK r i:T 10 

^)^K-p d mmzw o mm 4 (da^s^kae^ 

SfelJi, PD»^*c«zi<DaiJR7rVi 7*5aEr5 
ciCiJ;^ <z>3B3B«i l&ft«g3rtoo^T-flD 

«UfcJ; 5^PD«ff^8RABE*^T*«^T* 
[0 0 5 8] :;t\ H3 0A^ttJS"(03lK»Bi i ^ 20 

[0 0 5 9] Bl3<Z)A^S:a^at, cDT^-A 
w~ * 1 2 i:»Bt5«(tt&iwi!B8«%i 9 fSflflWt 

2*s*flcJMIE«:K«i-S BW-ei5»fSnSfc*ftaa[3 
rt<Z>^<0*55«a^sHt< , SB-coil®;? r > l 7 £ 
Sfc1~5/ctf T1i^~<^T ^r^-— A ^ l 2 1-}$®^ 30 

i£JE^rvi 7*ffih-r5»^l^t-<T^z:^>rarzr- 

[0060] *^<oaaa,^ r >- 1 7 <£>3hbi;:# 9 

5Sf»*a:»Mi-Sfc»^, m 3 ^A^c*5VNT»— coil 
^t«IwSl77yi 7 4r31teLTt^-<7)r^rL 40 
^A/^^nJ^ Sl^l^TVl 7<D«£(^9 

[0 0 6 1] ( mM<DJim 3) 14 tt*$8W<0— |Q(S<C> 
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[0 0 6 2] *|@te^Ji(cfe*t5iIteI!l^^fi, 
^»^2(7)^«c^LT^^3co?&±PSrffi5tU 

a 3 rt osfit jaff *s 2 rt J: 9 1 k < K o tv * 6 m 

(if icftS^ 3 W^ftSt 6 i: 1 1 1:, B5lc*HM: 

[0 0 6 3] ftj&£2 0?&*P^b?&J«a[ 3 <D 

*»HKasffiv^»^3 0?^+|-^uxBB 
Wat^iSrfltfSi" 4 £ t fc P Dttflsfc»¥#lc-J- 

£<b(C N PD|i^|:7^a-Ak-?l 9^0Nt5 
^ZKDT^rzi. — A U — $ 1 2rtJC}ffg-r5fS^ttE^ 

[0 0 6 4] ^^T\ i5^CM, ^ZlCOT^rzL — A 

u-^ 1 2 (cMt6«M«^-^^M IT P Di 
ft^y Ufc^Tfc «9 , 7^ra — — ^ 1 9^0FF 

07^a-Ai/^ l 2{c}^-t-5»fr»jJSE^3SR3Bat/ 
[0 0 6 5] ft*3, 7^-At-^ 1 9(C#^T, ^ 

^^i/^ l 2&raSW(-Ma-r-5i:^S3rtcQ^ 
[:fZ(7)7^^"AU-^ i 2S:*pai-S*aS:fflv^5 

jf&m* lv\ 

[0066] mmmm 4) me n*mw<D— %m<o 

[0 0 6 7] **ffi^7f^^^tt531tetft^(7)#m^, 
^^2^^(^LT^A^3(7)^ai^ffi3 1 cL, ^« 

s 3 <o^«jas*s?&ja^ 2rt±9t>ii!<ttoTv^iu] 

f±*i^*a[3 0*«:?&*p-*-6ii:fc^, H3 6{c^fct 
5 f 3 o?&*p^ feftJKS 2 o^aitc-yu q #x. 5 0# 

0 tc p D»ff«t«i^ffl»»4 <om*«: 4 0 5 1 

OTfc^ 0 

[0 0 6 8] ^MM2(D^m^h^mm3(D 
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#3tc^9#x./cB3Mc x 1ffi&2PHzmtZti1tm—<» 

*4{ciHiiR$nT. ^in-^-r * ^<dmm lt^ < r ^ 

5, PDtftf^f 0>ffi»«4 0>HWj$:4 0%K<6 

-a 1 2 rticrt e-r &&w&mi>m3ktz>m&.* io 

r. b as-et , Hi 6 ic* Lfc J; 5 p Dfbfl^cDe&Affi;'} 

[0 0 6 9] --t*. fRZl»«3g3§l l&tflg-cDT* 

*m$.-r& ^ t xmfr'&mw&m&Ttmfflx t st© 

T'fo5„ E16(DD,S(±, ^-<D^^i llt/g-©7 20 
X P DihfN^T Lfc^T'fe 9 „ ffi^4<DtB^)^l 0 
H-<^3gSSl \ RWm—(DT* =l-J*u—? l 2IC?if 
[0 0 7 01 /.efcs, ^HJtero^x-fiPDtd^coBE^ 

*a\ Em&<D®tim&m$iLx&M^m?)$:nmi,x 
i>mm<Dmmmftx£ z> 0 30 

[0 0 7 1] Z(DkZ, m-<DM^\ \ JkUW.-<»T 

g/10 sS^WTl-ftfW-rsi:, «@?£j£<Dr&g{&T 
tffrt£<OW\XZZ> a Sfc, r£®^<7^3gm»g«i: 
^•tirT^ H*W^2~3T-*Lfc*feTAP?fi-r-5 

[0072] mt&mm 5) n 7 t±#3ggn<D— njgco 

[00 7 3] *3IJSW^ffi{Ct5ltSi^«5«»-^-l' ^H* 40 

mmmmi tm-xhz> 0 

[0 0 7 4] **Jg^fig(vl*5lt5ilfe®]^(0^m(*> 
ft^2(75i^Sn[C*fLT^^3(D? i &in^ffi5feU 
^3rtro^S^^^2rt«t 9 tS5 < 4otV^5^ 

nwtc^ais 3 <D^.^^ini-5 1 1 tjc, la 7 t^-r =t 

9 p DflMfsiHcJB— roMBMMff 7 £ 3 o %M b-fz b 

•So 50 
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[0 0 7 5] ^CO^m, ^^2«Dj^*P^P>/^^3CO 

#m\c®*)mz-tcm^ #}Mm2f*nzmm&Mzm—<D 

{£Tlc# 5 iKVttffiT0?IBJH«:6«*--5 r b &X$ 5 D 
£ b IC P D»f^tf»»i*-«)IKKW« 7 £ 3 0 %W t 5 

9< fg~ C93g3§S§ 1 lMlZ©7=Sra-AU-^l 2 

7 Lfc «t o K P D»j^4>WPAXlE^W(g;T*s«l«i|T- 

[00 7 6] ~ ~ T% ^-co^M^ 1 1 &tfS&~<£>7=¥ 
a— au— ? i 2rt{nffie-f-5fRft:^(0?aS^li(i, 
sS^lc «t iX9kt>tiZ>M&itgmbKWg. 3 

Tfo-So B17CDE^tt, firoiMi l^t/^-cor 
^fa-AU-^ l 2{^@-TSf^ft:^(D-t|5^|gL 
TPD«jf^mTL.fc^-C*>t3, ^^2(D^*|lf-^^ 

T, ^~W^|g|§l lSt;i2ro7*a-AU-^ 1 2 

[0 0 7 7] &*3, ^HJSO^-CttPDlb^cpro^— 
coig^ts 7 o^SSr 3 0 % t Lfc^s. ftftg 2 coi^ip 

9 fiv ^UEfcfcS J: 5 ^JB-ro«SB««l 7 wHSJS^fSS 
ttiil izm«i iMir»7Jf-a-i,k-^ 

jiaesr«iffiij-rswt*s-c*iBi« ro s6**sffli#-c#5. r 
<Db$. m—<om&mi iMi-ro7^ i -Ai/- : ? 
1 2iz.ffim-rz>mft%sm<D3mmm&5g/i o 

ro-^ffi 2-3 T-^ Lfc^rffiT'iPra-r 5 1 . ifg&J&cWfi 
[0 0 7 8] *Hi6o^fcfc^Ttt, ^-coig 

i&wm 7 »djRfi#*<oBrse^tj»sa* lv ^\ p 

ifflffllLTt, PD^^)^^cD/c^^)(ciSfe^w^:#v^dr•Y 

[0079] mrnmm q ) hi s {±*%^co— sut^ 
Mm^&vzw&mftbMT&jjmkz^-r?-! ? >^ 

[008 0] *W&<nm&\z.&tf^i§l§m<n>V4 9 j\m 
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ftmM 2 <D^m\cM LrXftmm. 3 <Di^n^9t u &m 
s 3 ftn&smm&ftiKm 2 ^ <t d t m < #o -t t ^ n 

ti^lc»^3<D^Sr^ip-r5i:i: fcK, EISMtjHM: 
9 tc/ftt*^ 3 (DfitMfrtbfittim 2 o^SPi^ 5 #x.£fc£ 

[0 0 8 2] r ^JS^2 0»S1^?>^*^3 0 

Jt*« J: 0 {6< Stae-T 3 r. t tfimZlnZo 
[0 0 8 3] ft^ PiiAi±^c7)iSTic#9m^tS^coit 

left 9 SUft^btcjEH L«rJe©fflBJt£JLh-«raFi fc5 

tt. P D»ft^<DEE«SJti* 15-20 8*dS±l8"C*) 
[008 4] @|ft07&flg 7 ) ID 9 IUfi(^ 

[008 5] *^JffiOJf^JC^tt6St(l»^^fi, 

2 u t»*a 3 ojftaitajfe ^* 

J: 0 3 co/^^^ft^2 <D?fr£p(c#J 9 

^CO^PDtdf^tT^t^^fcSo ilOlOTl 

*ofc^-CPD»f^S:4>Jl:U »J*»&il»- KlC» 
[0 0 8 6] w<75»*, ftMA2<Dlfcmfrb1fcm^3<D 
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5-i"eP D»m-^ 9 EEffiflR 4 (DAJim^mA&Jj 

£ IB— <£>T*^— aw- * 1 2iH[cffimirZ>mfc 
ftl(7)W^Tltg-^7^a-Al/-^ 1 2^ 

10 feiUTPDt&^^Jiii-S^iricJ:^ PDt&m-f*9JE 
[0 0 8 7] SlABE*offi:TI-(# 5 

5 ¥MXftftLjBH l-¥f 7£<OJBiSik£l±X+mmt ft S 
tt, P D»^<Offl»Jttt 15-20 mBt&±VRV3b 

xm^isr^psmm^t^o 
[0088] mmmm 8) an mm 
mm^ir^mM^w^ ^ mi 2nmmm 
mmizio n % 3iteifj^ t esAffi^te^-t- ^ 4 % >- 

[oo89] *!Btt<^»iiB^fc»t6?&ia*o*>r ^/^ffi 
^»^2&^^3rt{c:?g^^fffe 

jW&fc* 2rtJ;9t>!«<ftoTV^5 IH»41!tfc»W* 3 <d 
*Sr?&*Pf5i fctlc il2 ic^-r J: 9 (c^S 3 co 
&Mfrb#tmM 2 <D#&WZ.m V #x. Z>m<D3* P D»f^S: 
tT^t^T'fc^o 4fc, H 1 2 d^-r J: 5 »c P D«jf£4> 
(c^zico^®^ r > l 7 £i!te-rs t i>\z s KAJE^j 

[0090] z<Dt&m. &m&2<nmv/>>b$itim3<D 

^^^£v^W^3(D^aicf»i^^UTEE^ 

5 r t x p Dismci* o &mm 4 ^ a^s^^aje^i 

[0 09 1] ^ f)C, ^-(Oi^ja^ 7^17 

50 -<7)^s 1 1 ft<Dmw#tm&fj:< tj:z>m&(Df%ffl<Dfr 
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P DfM£«rfT 0 Z £ X'^mmtmiX^ Z £ \Z ± 9 P D 

[0092] nt\ 12112 tDHj&tm—<nm&& 1 1 

9 , *-«>i!j368§ l l $ £I£8i«l4 roflg* 

aroffifl^jBIE £ Iff^T 3 T - A U- ? £ <<ft*^ 3 F*J 
izWt&tZm&liZit-^X. PDllWalS- 1/1 OSS 

[0 0 9 3] »aa?i»H>--Y^/uiftjK»SW?f- 

[0094] mrnmm 9)013 «**w«>— n* 
[0095] *nmmmi^iz>'#;ffi»<D-y-'<?Mn 

[0 0 9 6] *HJ6wffi5«i^*s»t5il»Kif^ro» 

[0097] r<z>*s*, #^*w?&««rjfi««-rsT* 
^-au-^ srj^ata: 3 2 ^jc^a^rr, 

ztX'Pn mft&mik U PDtm:#5 J£*g$6 4 co A 

[0098] mmmm 10) m 1 4 (i^isbjco— h 

fficoJF^Sr^-r^^^-^-r^/ulIl, H|15(±|5||| 

[0099] ^mmmm^ii^imm^^^jum 

J&i«£ 2 &OTfrjf^ 3 rtl^fr/fcgftSrJffe 
^5T^-AU-*£s£eLTW£V\S£, S&-0>» 
1 0 £ 3fc?ij|;i##C^£p-!M ^/uSrJfM^a «t 5 
^e«)fflBK3S^«2 2^ILt*t*6„ *7t, *M 

mmm^&i-t&mmmftn&mt, m 1 5 t^-r <t 5 

tc, fl^l^A^co^lc^^^- Kictjvvr, H 
S8^5a^Sg-«OlS2®$« l 0 iz-ott&Z>#i$[Mm&& 
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[0100] z<omm. &m<nm#%tm&$T , gi-z>T* 

ztxpDmi^m±u PDmmcftoj£mm4<nA 

zztfrx-zho &bic^ wM&K&tow&izitmm 
jftco/jx^ v ^mm&mmm 2 2 *-cj&*^ 3 
-fzz.tx\ mi 5 (om^m^mt^mm^ Ltzx 5 

10 ffl&mfcfZZb&X'tZ. /£*^3l*9<Z>^ctf& 

[0101] ftib\ ^HigcojF^fcjo^Tii, HjjitSg^i 
##2 iSrfflv^-c»m»5)i»P>roSIBSS:eH)#^.fc*^ 

m-<om^mm 7 1 wi-^mmmm 1 0 *j j; t/eiwiiB 

3S«|«2 2 KH£«*fc#fc-fch,tf, H»fM##2 1 

20 roigismft 7 1 m — commmm 1 0 *s ± t^iSib^n^sHt 

#2 2co»ftsstefeT;(4 :3 r-v f7 y ^OT— feWjgfet-Ct 

^« 1 0 (owfttmrnztek l*c, «w»anhwiia 
wi*i«tt«rTrrcieKiffl«ai«« 2 2 &fiyi l-c t ± 

[0102] (mMmm 11) ii6 

Rximamife b w*j£ti&m-tmM<nMffi 9bm 

30 — T'fcSo 

[0103] *&m<mmz&vzm&m>mj&<otim 

1 i: ttc % HI l 6 ir^-T J; 5 ti, ^MSgi: 
^-Sia^l 1 a £3— -f— gfi 1 1 b, &W^^3F*9 

-C&S^^JLlf^l 1 d*»e>«fi)E$ixfcSB-«5«3B|gi 

[0104] ^*<o?«^«^it@i-5T^ 

zbx-pnmttmitu PD»m-^9jEBi6»4wA 

ZZ £t!i5T'#S„ ^?>tc N H 1 6 (-Tfj-rj; 5 ^~co 
M&m 1 1 WftttStttSrJ^Ste 3 f*l(D3E%.<DffiinbMfa 

mttzy&Mzu fr^xumbt£%m-<nww®mi o 
£ m nimmxibZiL^irg ndt zm-tz £ x% 

Wi~<DMM%sl 1 WttJPfro^W^tSSr 1 0 0%S 
< (c^o r £ r\ ffitsfli 4 c«^Eff-e©^-/<- 1 - 

50 PiiA(c<t 5EE«S#4 rofi»At4®T*KJt-r 5 r. £ ^>^T'# 
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(0105] ;:rT\ 016 \z.7FLtcM—V>M&& i i 

(Dm&L-Cte, W,—<Dxkm.7 T V 1 7 Id J: o T?&*^ 3 1*9 

r-fcs^^Jitfff i i d zm-nBm&m i o ^sat© 

SrirfcESitLT, tBP-C*ro^rog;#aF^i 0 0%jfi 
<(c^oJ;9lcLfctOT-fea o fflnffllMF&SE 10 

*>±ff*l 1 d fc Ltz^bX\ ft«i©f»|:J;oT 
^#?»sffi8i$&4 WPiiAIEff-itA-r 5 C t iWJkt? 

[0106] *nmmmx^ m~aymm 1 
» ae* as i i^spf-i' * /wco^raa t <Dm&m*ft 5 r. 

[0107] (m^(DJfm 12) 017 i±*|§^CD-H 20 

*5tt saesiif^ t mxBEtjmtitmmmm 9 
[0108] imM<mmK&rtz>ifamm.<D^ ? jm 

[0109] ^roes, ^mnm^m^rm-r^r^- 

Z.tX'PDmi^m±U PDftf^[c#5Bfil«4»A 30 

^ <b(C 01 7 t^-TJ; 5 EBN&eK 
4 WKAie^tCn >-^Tdr^— A 2 4 Sr^ltfcC t 

x\ <®mffi,m<»&mc£^xm&®Mtfi±ffim4<D»&A 

S-t- 5 d t # T* # » BfcifcR AEtf ©«o # ^T&ftiftSSo 
»AU«fc SJBEttttU wf+AtefSTSrl^it-t-S r t riS-C# 

■So 

[0 110] 

KW»M] UA±co<t5tC7f:^{iJ;tif^ H3§?&K 40 

^t, &b®z&{*TX'ib&m<D#m$:mifcLxft\,\ 
'&mm&mm<nmm^i l zi£^x&m&#inft<om&m. 
j&tm< tezwmiz.tevxfrtbftiiQ-v-'C fswmywz- 
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[0111] ifc, ^*^*JJ;W^igc^i-r^r=L— aw 
ft^^M-rs r t x-mwj ttv® v Wz-tffco p DEW 

[01] *¥£W<nmM(DMm l oiftjg^tfJiftariM ^yu 

0 

[0 2 j ^m^mmmm 1 <wMB*©iSEiM£i: « 

[03] ttzwvnmmm 2 »i^M«rojsteifi^ t « 

[04] (Dmrnmrn 3 w^iwo^im * 
0 

[05] #jgijn (ommmm 3 ©^j^rojsteui^ t « 

[06] *^BJ COHJfe W^ffi 4 <W^j@^»ilteW)^ t R 

[07] conjfew^ 5 o^ig«(D3ite»)^ t e 

AJE^^kSr^i-^^ 5 >^^— h 
[08] WllJfeW^li 6 C0^jg^(Oi»teib^ t R 

AJ±;^fc£*-r*-r 5 >yf-^r— b 

[09] ommmm 7 n^mmn^m.^ 9 ^ 
0 

[0io] *mw<nmM<ntem 7 <D-/$mm<Dm&.W}ftt 

[011] *«^roHJS(75^8ro?&SEJ»(Z?^?*ro-^^ 
^/W0 

[012] *^coH^0^8cD^J*<7)iltetf)^i: 
KAJE^^bSr^i-^-f 5 b 

[013] *^BJ!cD||^(D^9ro^«Wjlte|t)^t 
KAJE/J^bSr^i-^W 5 h 

[014] ^m<o-mmmm 1 0 (d^j*^^-^^ 

^/U0 

[0i5] ^wnnMmmi o<D-/bffim<Dmmft 

[016] ^m<D , mm<orm 1 1 o*«j«<ossiJ?ft« 
-^-r^/u0 

[017] ^wmmmmmi 2<o^mM(onm^^ 

[018] fi§3fecD?^jS*ro?^?*-t>--f ^/U-0 

[019] ^ro?&JSWWjBE«f^t«ABE^^bS:* 

[^^•rolftBJ] 

4 ffiRgW 
5 

6 »SSg^)## 

7 
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i o m-tommm 
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1 2 W>^<KT*z 

1 3 i£ih# 

14 ftmmmft 

1 5 
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